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May we have some more land
use change, please?
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erhaps the most evident human change to the Earth system is the conver-
Pm.. of a range of ecosystems into land for agriculture and forestry, ie.,
for biomass production. To serve our needs, almost half the planet's land
area " f d
degradation and y ty of ecosystem
. degraded or used unsustainably. Biodiversity loss is of particular concern since
BIOENERGY FROM ) lrhe vanay;.fhl.re atthe gt i and ospem levels s a presquisic
DEGRADED LAND . ' 5 for many of these services, which in turn are essential for sustainability.
Ourland use provides food and other products necessary for sustaining
the growing human population, so our ‘footprint’ il continue to be large.
7 _ » Furth p
FAD'S BEFS : it ffcient tchnologies for comrtng biomas 0 fucsand the bio based

APP R 0 A[:H products, i orde 0 replce fosilfuel. Expanded consumption o: ::.;:s

o mate biodiversity and provide a broad range of other ecosystem services.
“The links between land use change (LUC) and the emerging bioeconomy are
the subject of current research efforts and public debate. The focus is mainly on

Betsiboka river, Madagascar: LUC-> soil erosion-> sediment transport -> delta growth 2025-04-09
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Challenges for agriculture in EU

Highest impact Lowest impact

Soil carbon loss N emissions Recurring Water erosion Wind erosion
to water floods
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Strategic integration of perennials

Mitigation effectiveness by
strategic perennialization
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Soil carbon loss Dominance of Mitigation
annual crops effectiveness
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Strategic integration of perennials

AN ¥ (] ;
_ o _ effectiveness by
Depending on criteria selection, 10-46% of the land used | cnnialization
A , for annual crop production in EU27+UK is located in
I landscapes that could be considered priority areas for
) beneficial LUC.
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Beneficial LUC & green biorefineries
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and providing biomass to subsitute for fosil fuels and other GHG-intensive prod-
et The sector also needs to address water, soil, and biodiversity impacts caused
by historic and current practices. Emerging EU policies create incentives for cul-
tivation of perennial plants that provide biomass along with environmental bene-
it One such option, common in northern Europe, is 0 include grass in rotations.

or
Universiy Lund, Sweden
“Division of Physica Resource Theory.
Department of Space, Barthand

i impacts. Here, we apply a spatially explicit model
0n >81,000 sub-watersheds in EU27+UK (Europe) to explore the effects of wide-
spread deployment of such systems. Based on current accumulated SOC losses in
individual the mode identifies and quaniifies suitable arcas for

Technology, Goteborg, Sweden
“European Commission, Jont Research
Centre GRC), Ispa, aly.

Oskar Englund, Department of
Eeotechnology o Susalnable

increased grass cultivation and corresponding biomass- and protein supply, SOC
sequestration, and reductions in nitrogen emissions to water as well as wind and
water erosion.
The results indicate a substantial climate mitigation potential, with combined an-
nual GHG savi i ion and di '

ith bi biorefineri lent to
I A, Swed issic inky

ble,i ing the estimated mitigation needs. Yield increases for an-

Energimyndigheten, Grant/Award
Number: P8364-1; Swedish Knowledge
Cente for Renewable Transportaton
Fueks ()

cultivation. If the grass is used as feedstock in lieu of annual crops, the displace-
ment effect can even be negative, that s, a reduced need for annual crop produc-
tion elsewh

o e, as foedstock for green
biofuel .

KEYWORDS

land use, perennial crops,soil carbon, spatal modellng.
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Dominance of
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Adjusted crop rotations
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Beneficial LUC & green biorefineries
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Beneficial LUC & green biorefineries

* soil carbon increase
e biochar

* biomethane subst. fossil gas

 protein feed subst. soymeal

| (

cereals grass-clover ley biorefinery » reduced need for synthetic
in rotation fertilizers
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reduce environmental impacts from EU agriculture
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